Many studies have documented the reduction of HPV vaccine type prevalence, cervical lesions, and genital warts in adolescent girls in the years since the introduction of the first HPV vaccine in 2006 (Markowitz et al., 2014; Hariri et al., 2015; Smith et al., 2015) . In addition, HPV vaccines have been found to be quite safe: clinical trials and numerous post-licensure safety studies have found no consistent evidence of causal association of HPV vaccination with prespecified health conditions including Guillain-Barré syndrome, stroke, venous thromboembolism, appendicitis, seizures, allergic reactions, anaphylaxis, autoimmune disorders, or a variety of neurologic conditions (Markowitz et al., 2014) . However, a number of countries have received, and continue to receive, reports alleging the association of HPV vaccination with a variety of adverse health events, many of which have been systematically investigated and no causal relationships found (Wilson et al., 2015) . Reports have engendered a spectrum of immunization program responses (Wilson et al., 2015) . In 2013, subsequent to a concern about Complex Regional Pain Syndrome (CRPS) after receipt of HPV 16/18 vaccine, Japan temporarily suspended the national HPV vaccination recommendation. In this issue of EBioMedicine, the risk of CRPS after receipt of HPV 16/18 vaccine is explored in a study by Huygen et al. (2015) .
CRPS is a condition of chronic, severe, often burning pain, usually in one or more extremities, that is often accompanied by swelling, skin discoloration, allodynia, abnormal sweating, and impaired motor function in the affected area. The pathogenesis of CRPS has not been definitively determined; CRPS develops following trauma or injury in over 90% of cases. In Japan, a 40-person case-series of peripheral sympathetic nerve dysfunction in adolescent girls after HPV vaccination was described; 18 of the cases were considered to have CRPS (Kinoshita et al., 2014 ). More research into the possible association of HPV vaccination and CRPS is needed, and Huygen et al. used the worldwide GSK safety database, a proprietary passive reporting system, to conduct such research (Huygen et al., 2015) .
Huygen identified 18,391 adverse event reports regarding persons who received HPV 16/18 vaccine (Huygen et al., 2015) . Of these, 17 were reports of CRPS; 5 were classified as confirmed CRPS. Additional database searches were conducted to assess the possibility that different pain-related diagnostic codes may include patients with CRPS; no additional cases were identified. Huygen concludes that evidence suggesting an increased risk for CRPS after HPV 16/18 vaccination is lacking. The uncertainty in Huygen's observed vs expected analysis illustrates the challenge of using a spontaneous reporting system, in which the reported fraction is unknown, to quantify an adverse event after immunization (AEFI).
The voluntary, spontaneous reporting system analyzed is by its nature incomplete. However, such systems are often used to identify "signals" of possible adverse events after vaccination. In the United States, the Vaccine Adverse Event Reporting System (VAERS) is a national vaccine safety monitoring system coadministered by the U.S. Centers for Disease Control and Prevention (CDC) and Food and Drug Administration (FDA). We searched VAERS to explore how US-reported data compared to the data used by Huygen et al.
VAERS receives spontaneous reports of AEFI from healthcare providers, manufacturers, the public, and others. Signs and symptoms of AEFI are coded by trained personnel and entered into a database using the Medical Dictionary for Regulatory Activities (MedDRA), a clinically validated, internationally standardized medical terminology, which was also used in the Huygen et al. database (Huygen et al., 2015) . VAERS data are publicly available (VAERS: Vaccine Adverse Event Reporting System, n.a. We searched for US, primary reports of CRPS reported to VAERS after receipt of any HPV vaccine (HPV2, HPV4, HPV9, and HPV of unknown manufacturer) using the MedDRA terms, "complex regional pain syndrome" and "mononeuropathy multiplex". We identified 22 (0.07%) reports that met the search criteria for CRPS, similar to the fraction of CRPS among reports in the GSK database (0.09%). In 21 reports, the patient had received quadrivalent HPV vaccine; one report was for bivalent Passive reporting systems such as VAERS and GSK's have a number of strengths, including their broad scope and timely reporting. They can identify disproportionately reported health events after HPV vaccination, but they have significant limitations including over-or under-reporting, biased reporting, and inconsistent quality and completeness of reports. Huygen et al. found that 35% of CRPS case reports in their database were received after the initial case in Japan was reported in the media; increased reporting of HPV vaccine safety concerns after media attention has been reported previously (Eberth et al., 2014) .
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Such databases cannot be used to assess causality between CRPS and receipt of HPV vaccine; such an assessment would require additional data sources. However, CRPS cases have been reported following HPV and other injectable vaccines, and it has been suggested that the reported cases of CRPS following vaccination may simply be a result of the minor trauma from the injection (Richards et al., 2012) . Regardless of a possible causal association between HPV vaccine and CRPS, the findings from Huygen and the data from VAERS indicate that such events are rare.
In July 2015, the European Medicines Agency (EMA) announced that their Pharmacovigilance Risk Assessment Committee will be reviewing available data regarding HPV vaccines and CRPS (as well as postural orthostatic tachycardia syndrome) (Anon, n.a.). The EMA review will be a welcome contribution to the scientific foundation for HPV vaccination programs.
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